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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the 'dead 'space 
by connecting a first and second integrated circuit 
chips to a common bus. 

SOLUTION: When a pad row 124 and pin row 128 are 
made mutually parallel, the distance from each pad 
124-i connected to specified part of a functional block 
122 to signal line 112-i via corresponding pin 128-i is 
const. The signal line 112-i in the bus 112 includes a 
power line, ground line, command line, first and second 
clock signal lines, bus control signal line, bus enable 
signal line and data signal line, the rest. Pins 128-1, 
148-1 of the chips 120, 140 can be connected to the 
same power line, pins 128-2, 148-2 to the same ground 
line,... and pins 128-n, 148-n to the same data signal 
line. This minimizes the dead space at a part 
corresponding to the length (a1+b1+e'1+a2+b1) and 
hence reduces the dead space. 
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H#l«ft*©fSB] 

m>m i ) ej— a* 1 ©*wieI8§^ 9 

1 If *31 2 ] MiEUi 1 ©SISIelSg ? v y'ts £ J/gtilS^ 

c ih&h 3 ] mem i ©aiaieiss ? 7 vts £ vmsm 

2 ©ussmss?- v v\t, mzn i ommmz? ? <fc 
wwiejii2 ©jmhbih*- ? y&w-m±-em>icmm?z> 

{ n?m 4 ] msm i <Dmm®&? ? via * zmszfn 
2 ommmm* » mnm i <Dmm^ ? 

2 ©m^iHiss^ y\t. mm i ©jRatisiag?- * 

[ii*ii6] mm i ©jgaiEiss^ v y\t. usB&ji 

>«c«iK$n-5>aSfe©^l ^--^ Fi%*U-C*5<3> mrte 
fill f>*i|5fB±t3l^N'^tc^S4i2,*iB«S2^1 f> 

*i*«hbjh i ? f t <Dffl<Dmmtmwftic- 

1 i ] *fss88^ s 7 * - v> t mtummn^ v 
ir- v *mmt huwmfe t zmxtc r at $> 

x. 

m^wsim^ v tr-is\,t, m-omnszzmt-zm i © 

mm? 7 vtn2<ofmm^ v yt 

mm i ©misss? » y±mizm2 ©shwub? » y 

gfiBSf 1 ©MIBfS ? 7 J: O'fitf BS& 

2©aigiiHisS5 i 7^(D-?-n-en« > yty^^r* 

[ IS*JI 9 ] milB^ 1 <omm® 82 f';7 - te«t liuf BIS 

2 ©gfRBH?- 7 Bi/IB^ 1 (Drnmn* -j 7-*$<fc 

[ M«3H 1 0 ] buS Em 1 ©JUiSlHlSS ^ 9 z/mti 

%2 ©*«@8§^ v y&. wsm i ©*fs@sg? ? yte 
2 ©aaiisiss^ » ^si^tcstc o ^ ^ <t ^> 
jciea^ns. st*^7 (ciBifi©->^f-A„ 
[ is*js i n mejpi ©ststnisg » 7-*5 «t cjtwk 
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^2 ©*S@8g^ 9 |5iB3f 1 <D$mm^ v 
<fc fTSBSS 2 ©^H8S^ 5» 7"© e» % ©-^5:ffe^tC>F} 

T" A„ 

[a*« i 2 ] buib^ i ©aiaisiss^ 9 BuiB^t 
ib^ i e>*JfjiE*a^^tc^sn-5^4BirgBis i f 

>^g^3*l*BlffBB 1 -j F«b©Pa©ffi8t«Hafi«JtC 
10 -St*4 t lf§#iI7&CfB8£©'>X7 v A. 
[|6?8©s*iW^Si?8] 
[0001] 

mBMomt^m^m y > has©.*;* 

[0002] 

[se*©e?«] ifi*¥. ismB©f r -*igaHMt3&Jrsi± 

U. > hS^cBBS$n-5-'fX±t'© (1) 7*-^ 
-fUv#m(D>\**-, Khvnc (2) feai-r-^te 
20 <fc £ a 7 ^jgflj© y W X^cc «fc ^SLn^FpIS i o x 

±{ciea-r-i>^*^ic-ot»r. n> hn- 7 )!i>A>3> ha 
8g) £X'<D%m*ji>\mxmmfr-?mmt,c-?zc t&s 

[0 00 3] iS5I-r-*iai£^T5t{:|SgL--c. ±iBPfljffl 

r^-7 Fj ^6. ^f-i^ifv^^ (JiiT 

30 r^-Y+J if*-Ti)) ZftLX, 'J-Ffc>(«T. 

ci^ir*4. -5-©s*«rt(Ttca2^s. 

[00043016 (a) *J<fcO*0 16 ( b ) it, 7 <) 
> HSffi©^-^±CCBBa$ia/cL S 1 r^r^-^l^ii* 

■T. CCttt. SHg 7C©L S I *i. Tl©^^5>^tC 
^tettf-^Dl te<fctfD2£iH{f 0 (01 6 

(a) ) , jHfI5fe©LS I #. T2©^-C 5>i7'tC^t) 
■B-T-ec-^-^D l*J«k!7D2?r^f-r-& (01 6 
40 (b) ) »^4.«3£-r4. 

[0 00 5] itfiSftfcT 1 -* D lfcJ;^D2«LS 1 
/<?<r-^©A, F, f>te < fcD f 7'>;> 

«±©A^*ig*i/r. &fi$t©Ls itceassh*. 

C©B5. SiS8S»©-r-i'©(f#^8SS©^lHCct l 9. 

£©§iJjiBf RJHC^#£ C 4. ^©§iJ3iB#K©^d5. 
?U>>?<D®MHCltil,XT/2&L±.lCtj.Z > t> T2© 
f-f5>^T. 7*-*Dl*Jj:CfD2*l5l«fK:*{fr4 

50 [ 0 0 0 6 ] L S I HT, SiS^-^ls^^if ^ JS^tC 
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[0 00 83 */c±jS©J: Sic. > r S«_h«:iBg 
**. ±K©IHB*£fcttl»;<;*ftU:. *S8WF«felT 
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[0 00 9] 
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SHP (Surface Horizontal Package) *;<*_hCC|B{ff 
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». mmmms^T^ztxzmmv&z, mi 8) . * 

[0 0 1 0] 01 8Ttt, (a,+ b,+ c,+ e,+ 
a, + b, + c) lOB%? •> K-X^-XT* 
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[0 0 1 1 ] #&93©gfl*J«\ C©-T9 K^-.XfcS 

^S©Pg6n/c^'^gr$e>K:igffi 4( 

[0 0 12] 

»*■- yi*. ra-©«iB**-r*jii i ©jmubis** ^ 

T*oT, niB* 1 ©^SdSS f '^i m 5BM 2 ©MfS 
J: -5 T±i BSflv**«/5)c3 ft 4. 

[0 0 1 33 ffie»lf 1 ©afSlelSg 9 7*s <fc C/Buiam 2 50 
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Btriam 2 ©jraig * y ? w®±-csi, » tc rs-j- 4 «t 

[0 0 1 5 3 iufBlft 1 ©*«l!K:r 9 cflRIg* 2 

©jMwaH^^tt. ffiami©ai«ii8S9 i 9 7 , *$«fc^ 
mriB^ 2 <omm&K * ? y^m^um* o £ 5 <t e> «cib 

[ 0 0 1 6 3 fuSBSI 1 ©SlilllSg^ v tffJfBlfl2 

om&mKf- 9 tvem i ©maiass^ ? 7**j«ty 
miM 2 ©*»[s)88 *■ ? v'<D *> % ©-#£ tt^tcw 1/ r 
WE 1/fctJWCEB 3 *lTl»T b J: U. 

[00173 mem i ©aaiaBy- » tti&ta'< 
*tc«tts*isa8ft©iin e>£. i»SB8«*©sri tr> 

i f>*iBuie*ji>'^tcSiK$ns.'S4iFgBBi f>*s 

[0 0 1 8 3 *4gP3©!/*?-A». WmBM*9*-*J 

fc^f-ATJnt, W8EJBi@»-''«9^-5?tt. |h]— 
©tSte^W^im 1 ©SIWllSS^ 9 7't^2 ©^»@88 
tiJsBm 1 ©aiailSfl f^T'i mfBBSt 2 
©»SSSS9 L 9 7-4BirffifUiai[l!S<»:«. ^ii©^XtC« 

[0 0 1 9 3 lyfBm 1 ©SiffllHlSS^ 9 <tc/BfllBm2 

©aisii88?-9 ^"©-tft-etia:. ^'jf^Tt-jt 
[00203 mem 1 ©mniBiB^ 9 7-*j«tc/S5fa»2 

(DMBRfv 7li. b?IBM 1 ©SIWIslUS 9 ^fcitf 
B5iBlg2 ©aWHJg? 9 5 r *HpiD±'CSi «fc 
^tciBS3nft^Tt>«kl». 

[00213 buib^ i ommmte? v 2 
(DiiisiK? 9 y'it, fuiam 1 ©aiaiHiB^ 9 o* 

mriam 2 ©JgaiilSg ? v yffiK^ icMU K> £ *> J: 5 w:iB 

[0 0 2 2 3 mrlBS! 1 ©^SIhISS^ 7-*$<fcO'mrieB2 
©^ffillSS? 9 ttfsBM 1 <DW$mi&=}- 9 T-feicJf 

ftriBS2 ©jnwiiss? 9 7-©^ ^©-^ffe^tcw 
His L- /c^Brisg 3 nr i>t t «t t » e 
[00233 BtriBSi 1 ©^aiiifs^ 9 sJiB^a^ 

^tcgfiS3nsffiSf©^l f>t t HuiBSia©Sl t> 

tcg«i$ ; h5is^©»i^'9 Ki^wurfct), Suiam 

1 f>^B?fB*3i^'^tC«iK3n4*iBylBBl f>*5 
S^3^-5milB»l A 9 Ki©ra©8§gt«jl»fl<»c-S 

[00243 
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[0 02 5] (jatOJKffl 1)11 *J <ttf0 2 «r#BSL 
[0 02 6] **»OJB«Ttt % IH1HB'*9*"-2*Z> 

[0027 ]^i^i>i2^n^ *§m<omm 

HB^^^-^l 00*^'J>H«1 1 0±K1B3I6S 
tlttrfX 1 1 2tC«ittLfc<!:#©^ffiia*J<fc0fffliMia* 

[0 02 8 3 »«HB'<**--S>1 OOtt, A 9*--^ 
ffl*-;l/F (fclT\ r*-jl/Fj £**~f£) 10 2_btt 
»R104«HH*.5. 2-3©J»8l@B^9^ <«T, 

r^^j ifftT*) 120*5J:^140W, HI ICS* 
TJ:5tcSi*K:|«JS-f 4J:9Cc*«l 0 4±WRtt&ft 
Tt>£. ^9:71 2 0*<fcCM 4 0tt**i**i, 2lHc 
aSftKSOfttt^o ? ^ 1 2 2 14 2 Si* 

[0029]«T, f ^'12 0Wt;i4 0ra-O 

•SB***** 1 v y't bt:«a»©»«©tt?8*ff ^ . 

Riaa0«-93&SA*StiS^y^l 2 0*jJ:^1 

(■ratofe*-^ f 1 0 2 i*t^L/rc^jccitfc«) ti 
<b-r^>o cm^^i 2 o^f^i 4 o#ei— <om 

[0030] ?^120(t f ^140 KBfgT* 

a^iDi-rsfflfflijw:^'^ f?iji 2 4^wt^o ^9 fw 

12 41*, *KW^iE«Lh^K«3nT^4«»©^9 
F 1 24 - i ( 1 £ i in : n 1*^9 F») £^tfo * 
MttiD'ly F 1 2 4 - i tt. tSi&^a ^12 2©Bf 

[0 03 1 ] *r~^ F 1 0 2©ia©5%> ^"9 FW1 2 
4 ICifil*-- i2CC, tT>Ml 2 8*SflM.6*TCl»S. t> 
Ml 2 81*. ll»mfciWW*cE«8ti"Cl»4tB»©t 
> 1 28 - i ( 1 £ 1 in ) %Stf. 

[0 03 2] ^9 FHIl 2 4*5«fcO't'>9iJl 2 8 BUM 

^ 9 FJO 1 2 4 ©-t*i**i©^' 9 F 1 2 4 - i <b , t*> 
yij 1 2 8 (D*tiftiC!)e> 1 2 8 - i iOffilBtt, 
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8 - i 14. *ft**ifc»Jfrf S^* 9 F 1 2 4 - i CC7 >f 
+12B-i (ISiin) t^LtjW3ntl»S. 
<??>tCt>l 2 8- i \t % 1 1 2<D**K1 1 2- 

i ( 1 £ i in) KJg&S4vCl»5. 

[0 0 3 3 ] 9-f+J»Jl 2 8©*ft**l©7-f+l 2 6 
- i *h*ft*tj£T&'<9 F 1 2 4 - i *Jcfc^f> 

1 2 8 - i *««Tsiaar*4. 

[0 0 3 4] *50SO}B«rtt, «tfe:/a 9*1220) 
B«eo»»K:K«IShfc»^^9 F 1 2 4 - i *>6»J6T 

10 atr>i 2 8 - i *^Lt^ 1 1 2<om^mi i 2- 

iecarr4*r©E»R.itt, i = l,2, • ■ • . n 
ccoc>T*ftft«:— c*tfc«k*>«{f*tii©e 
BfiWKftO. S«**©*#m©* 

[0 03 5] S6te*©*S*. S'<9 Fl 2 4- 

1 1 2©»«#»1 1 2 - i &tOTflb©MIBB 
*«ca-T5*fI-WBB©fiSfe*fc, i = l. 2. ■ • 

6CJ:0, flbO*»HB**"CO**-^»©ft#©ttB« 
20 #«L< M*«©«*m©***-3WRi«S*i 

[0 03 6 ] CC-C. **vWi©^9 Fl 2 4- i©» 

*©*#3tt\ J?SL<«ft8 0 Mm-ftl 2 0m 

[0 03 7] **i«tft©t> 1 2 8 - i ©»*4«. »* 
Kim 4-27P>f (^9*Jl/4 :|fc2 0££) "C 

KMttl 2 0 MmXg^2-3 miD^i, t'XDS 

[0 03 8] -eft-eftCD?^ 1 2 8 - i ©*#4tt. » 
£L<tt:£, 7^5t*0, #©:£#£ 9 * 
©**3tt, »iKttfilmm^R4miDt*0, § 

[00381^9^140 a. ^9^120 teffig-r -s 
2«:*hft-r4ia««:^9 FW1 4 4^n 8 A 9 FW 
40 1 4 4 tt. H»WtCiS«WtClt»0^' 9 F 1 4 4 - i 
( 1 £ i £n) ZmtZo *n**l©^<9 F 1 4 4 - i 
Iffi^o-; * 1 4 2©BfSO»»tC««8tir^ 

[0 04 0] *-;UF 1 0 20ffl©5%^9 F5U1 4 4 

tCjfii^ — 2cc» t:>Wi 4 836s«JL6ii-ci^. tr>W 
14 811 *»W*ciB«WK:i5«3tiTi»sa»ot:> 
148-i ( 1 £ i in) ilttS. tr>Wl 4 8*5 J: 
y^9 FWl 4 4tt*«WKEi»«cW«:tt4J: Steffi 
x.6nrt^o c©tr>wi 4 8©*ti*ti©tr>i 4 
so 8-i « % -en-entcmra^' 9 f 1 4 4 - i 7 
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4* 1 4 6- i (Ui^n) fc^UTjg&SftTU 

;<»F144-i fc^c/t^ 1 4 8 - i ©M©g|R 
B, -en^ncD i iC-9liTlMMKf LCi. f> 1 4 8 
- i B. 1 1 2©<I# At 112-i ( 1 £ i * n ) 

[004 1 ] ^ ? 7* 1 2 0 <D®£tm&. *v-7\40 

(Dm-sb. mm-fu ? t?\ a 2 ©^©siwc&i&stt 

tc&'i v F 1 4 4 - i V&tfJfrr* f> 1 4 8 - i «r/r 
L/T^'^ 1 1 2©flMWil 1 2 - i lcm-?Z£V<D&m 
Rb 1 B, i = l, 2. • • •. n (COUT mtWK— JE 10 

[0042] ^©ifetH. s» F 1 4 4 - i 1 
1 2<D&mmM. 112-i &*tL--Cfe©JRflliaH&tCit 
^-•5.S{f-^iSS8©S$fcS/c. i = l. 2. • • n 

ic^\,*xnnmcmv<?z>ztwc*z>. true* 

L < fc *) . ««JHI©«JMBO^ * * -#{£i&3 *a£. 
S -biEbfc? ^120 ©•&;•< * F 1 2 4 - i *» 

* - * mmia&m-t sci^-cti. 

[0 043] ±j$© «fc 5 tC. K^ytltdtt* ^7-120 

fc.tc/i 4 o©*tft.-r*{i#iJ§©iegB > sc^c^g-r 

•2>2tCKLT>yif*-C*)*. f>128-iib'>148 
-i iBHWWtCSC^^f-C**. Se-^T. SIKtS 
-r<fc^tC. f-^l 2 OdtfcfcOf 1 4 0Bf>l 2 8- i 
*$J:tf l 4 8- i ttWrfc&a©'** 11 2 ft 
5 3. ^ttKLTB. i = 1 . 2. • • • . ntcoti 
t, ±ieR., ±R b ,*3£b< 30 
[0 044] <J: O^WlClttBjf Ztcib. m 1 ©'•** 1 
1 2 ©ft -^j§ 1 1 2- i *50©S^6i(llC. m*SUS> y 

5>Fi®, 3"^>Fflt-wi, mi ?a vpm^WL. m2 

y'l 2 0^J:U1 4 0©f> 12 8-1 1 48- 

lBISJOflMBIStt:. f>l 2 8 -2isJ:ai 4 8 -2B 

I^C^7>Ki^tC. t>l 2 8 -Sfcit/l 48-3B 
Ffi#«?fc. • ■ - t> 1 2 8 - nteJrc/l 

4 8 -nBI^Dx-^I^ttigit^ftSS. 40 
[0 04 5] C C f>iCf jf i f> i ©ggS 

B. 1 1 2 ©#ff#i® 112-i ©E»igi f y ? 

Z'bZ < b. Efit? ^SrS^ - ? Kl 24- i ©;<:> K 

BJ©ffe©H«6©}BSr t. tf>3WcWf&'<x& f>© 
Sift BHtittC L tHi § ft 5 -2. . 
[0 04 6] H 1 KS-rilWEVtt. <a,+ b,+ e 
,' + a, + b,) tCtHyrSSIJ^-f? F*^-*r* 
S. SI 8tC7j^-rfif*^©^<i:]:t?JJ-r-5<!:S$ (c, 

+ c , ) icm^r z$m<D? ■> h-z^-z&nmznr so 
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3 6tc. e,tte,' tcjssisnrfc D . *E$i3ft 
fefistcti^-rssp^©^!? F^^-^*5|iM^nrci 
SMitnc? v Fx^-xicB*anss?riggrif 

[0 04 7] m&Vv * 1 2 2 fcitf 1 4 2<DW5lC 
*ti*h.&tthtitc*? F 1 3 4*s<fctfl 5 4?:. -7-f 

+ 1 06-cg^f scifcr^s. c*kcj:9. —an© 
0ss 1 0 8 s c £ c (D^mmm 

1 0 8©«i^-C«. ttflllellg (#?EE@8S. 
8§0 . PlfflUSS (PLL (Phase Locked Loop) Egg. 
DLL ( Delay Locked Loop) IhISS^) ftmihtlZ. 
CCDms&lCtiQ. ®.m7nvi> 1 2 2*J<fcc>*14 2©S 

^ Uj + d,) *iisi/h§ns„ *attm, zzizmm® 

[0 048] *Hig©^ 1 T-B. ^5 Kl 24 - i *^ 
6f>l 2 8- i *-C©JE6gt*J. Si (1 £ i£n) (C 
-OLiT^rHMe<]K^L< L*iL> 
-©ffi^*s£>S^f>©P^{C«L-C©^. C©SgSt*H 

-j F 1 4 4 - i *^e>f^ 1 4 8 - i *"C©Sgg|JCOl»r 
fcl5l«-C*i. |gJ«©&^Bffe©j|Jte©JfJegK:-3t>T«> 

[0 049] S ^c, mm<Djm 1 "CB. h->jij 1 2 8 
fcJrtfb-^FU 1 4 8 B. ^ 5» V 1 2 0 fejet/^ s> 7" 1 4 

o*5mHcws-rsi2i*t(S]-r^3K:-e-n-em5g$n 

•Cl^„ L*>L. b">jijl 2 S^sic^b-^yiJl 4 84W 

-©ffi«?r^<!:-re{g^iS8SP B ^©Kl^tC*5t»T. f> 
?'J1 2 8*s«fcc/f>?"Jl 4 8*>f>^ 1 1 2£/M,Tft!j 

©sismss^tca-r zszm&mMffjicmL < ttz> t m 
gtfrzmtc-rc ttf&mvihz. mmo&mt* «ss© 

[0050] s bic±n<DmM<D&]& 1 -cb. f> 1 2 

8-i(J?^12 0±©li2©^Ci2g$tlTt^„ 
L*>L. X*a-©fi«*^«ir4«#«»M©«ff 
tcteL^-C. t > 1 2 8 - i Kbit m& 1 1 2 - i *:*>L 

l>5gitt*mtctJ;5<.C, f>12 8-i. 7-ftl2 
6- i F 1 24 - ittf^^l 2 0±©SSJ 

©j2(CEg?^f#-5. CO«t5&S®«, f>148- 
i . 1 4 6 - i *»J:CJtv< 9 F 1 4 4 - i Kr)l»r 

4>pJ#6r£>£. */c. |l]«l©^/!)iflk©ll^©}f5«g{co 

[0 05 1 ] ^J6©m 6 .fB2o<D?9 7'B|1] 
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[0 05 2] (nmomi&2) H3*#J»l/C. *SB£ 

[oo53] *mM<Djtm-cit. mama* ? 
[0054] jmmtm i ©mansg^- -^-yioo 

1 ) B, 2-o<D9-"j7'1 2 OfcJrO'l 4 OSrfii*., 

? ^ i 2 o tsio' i 4 o b. ^-n^n. tstfeT'n v z io 

1 2 24sJ;t>'l 4 2^U'l'/c. —15. 3ffifDW&2 
©SMWelSS^ ^-^2 0 0B, JiM*©^ -j 72 0 4 % 
Hit. f?7'2 0 4tt 1 tSfi67'a^i'2 6 25r{i^S. 
iiyo5*2 6 2 B. SOtCifcafcfcttl^n ,^26 
2a*sJ:C;26 2b*WT5. ^n^262afc 
<J:c>' 2 6 2 b B-S-ft-m. 9m<DB& 1 ©tSffi^o 9 £ 

1 2 24*^^1 4 2{Cta^r-2> 0 

[0 05 5] JW±*». *S@gS^' 9 T -V 2 0 0 
BB^?* , -^1 0 0 (HI) £WEcS&r*S. HiS 

1 ©«tt:/n ? * 1 2 2*5,^1 4 2 iPHfKC. 20 
laaaoflT ^A^Stiaflttfe^n 7{-26 2ate<ty 

2 6 2b©§'<? Hi. ^CC±£|6]t>-Ct,>.£tftSg (Tfr 
t>%*-}V F2 0 2 ifcftSjUTO&UtflK) T>, 5t>SC 

0 o©^©ffe©«ia;ii^t, laBRffs^-fi o o 

(01) 

[0 05 6] 5U4CJffil2:^tlie6-7'a ^262afei^ 
2 6 2b ^StSSffi^n -^262Sf^204± 
«cKW*1ffiJ»cJ:9, HiS©^SIl ckOfc^-; FX-^- 

^*^©^-C«S3tc^TJ:^«:. 30 

01 ©m'^*[6j©S5 e,' K:tl^-r5gft53-©f t f FX 

•^-xfcBiJiissfrcna. Ltc&ix. sistc^-rfie 

^©^ittiSTSiS;* (c+c + e.) KtB^ 
-T J^Cf? K*^-x#liU«§tt-&. J:iT, SIM 

ztitc^v Fx^-xtcfcmsnss^iES-c^scr. 
^•xiitciea-rs? 1 y :/ffiw*Jt*>T c c 
ntcio. i!ge»n/c^<xgicgifsiPi!is-'N-^^-^2 o o 

* J: 9 5 C £#pJ6&<!: tt*. 

[0 05 7] 2-3©Sl^CJte^«6^0 -^2 

6 2ateiD ! 2 6 2 bB, -Sfl©[§ISSSB£ft/B?-S C t 40 
*st#5. t©2UB!S§S2 0 QOmt LTB. «8BI1S8 

(^E@S8> KtfiElElKtt£) . HXBSI8 (PLL (Phas 
e Locked Loop) I3S8. DLL ( Delay Locked Loop) 

Wi.ft7a •> Z2 6 2©Si* (d. + d.) WJ^tiJ. 
■€-©*S*. $ fcJcaMMatt'"* yir-y2 00 <D*7CH$\ 

x±tcieart ^mflteflKrr t^r*. pi?> 
n/c^'^sccsiainire^ ? 1? 2 0 0*3 etcsfgs 
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[0 05 8] (XttOTgfll 3 ) B 4 *t J: CfH 5 £#Bf L 

[0 05 9] *sofe©^«©aiaiHiB^ » -Jr-^-Ctt. 

151— ©*s£* o2'3(D? : ^ , ©^ l —73© * v 7 

[ 0 0 6 0 ] 0 1 tc^£ft£*il©ffj*g 1 ©S^@88^' 
OOttt, 5l,»ttgfc-5«|J5£©?-f :/l 2 0 
fc^i^l 4 0*5^t^*l-Cl^c„ Tttto*?9 71 2 0 
*j«tc/l 4 0©|5jaffl©{i^#A#<*ft£S^-;> KB. 

*«:±*iRii»ri»i«« (-rat*)**-* f 1 o 2 £** 
rsibTL>&i*K.«) rsi»KSirar*2K:iML'C*»6;£ 
^c-5J;eiiSg$iarc^c©T-. ^-^l 2 0*$J:cn 4 

o ism— ©ftijS-mfcjtP-D fc. 
[0 06 1 ] ®4teJ:c>*EI5^^:^3t^^5IM©^t , 
B. m-CDmi&Zb-o?- y 71 2 0*s<i:U7 4 0£f8l> 
•2.. -^©^v^^rffi^©? 1 '^ 

m^frAtlZtlZ&^v FOiiS*. f5.7"7 2 0iiJ: 
If 7 4 0 *55C » tCIP^T S M LfcWMC T#SCi4 

[0 062]@4«:St < i:^{C, «8IIhIB^»^-^7 
0 0tt. *-Jl> F7 0 2±«15 1 v 71 2 OisJrc/? 4 0 
£i§*.£. 7'7 2 0©1ifiS;B, *S6©JB!H 1 
/c^-^^l 2 0©t*J&<!:|iH3!T£>S. f j^74 0B. 
*HS£©»filT'«^ ^-7 20i |BJ-©t£#E. 

[ 0 06 3 ] H5B. 04 ©SlffilHlSS -Jr-i?7 0 0 

[0 064] *^l^fe©®«6©*8i@ss-'^• ^-^700 

tB, 9- v VI 2 0 tt^-©^ v F?U7 2 4 F 7 

0 2 ±*ifaLtt\,>J:>yl,C*-n> F7 0 2±(CB2a$*T.-C 

[ 0 0 6 5 ] J- v 71 4 0 B. =f v 7 7 2 0 tc*f Itl 

iiL/ctssg-cieasnrc^. tftb%f^7 4 0 

B. -e©^* F^iJ7 4 4 ai^r-Jl- F 7 0 2 tCStIfiJ-r^<t 

^sea^n-ct^s. 

[0066] f»7 , 7 20 ©M^^'n ^7 2211 A 
•j F?U7 2 4©S>-n- ?F724-i. V A +?U7 2 6© 
§9^+7 2 6 - i *$«fcc>'t>?iJ7 2 8©£t>7 2 8 
- i ZftbX, ^U7 1 2©Sfs-^iS7 1 2 - i ( 1 ^ 

1 ^n) tmmztix^z. 

[0067] 9^:/740 <OW^7u ^742IJ, * 

om&osmt'i -j vm 4 4 ©&;< » k 7 4 4 - 1 

(UiSn) *W,§Jltl>5. F7 4 4 - i 

B. ^>^IJ7 0 6©S^'>^7 0 6 - i 4^l/tf> 
?«J7 4 8©§h*>7 4 8 - i igM^ntUS. §f> 
7 4 8 - i B. ^7 12 <D&flre* 7 1 2 - i <b«^ 



u 

[0068] *syKD^jg©naiai8^ ^-^700 
©ffe©««s^«. mam&'i?*-i?\ 00 id 

©8£E£gSR4|S3t;T*S. 

[0069] ±3to>£$K.*v?7 4 0£KBLT4>, 
^•>^"7 0 6 - i ©Jl?. St>7 2 8 - i AjJ:^ 4 
8- i©*3. fccktf&^+.l 26 - i ©£S£Sii!3 

tcpw-r sciWot, xsi<D£« i -ca^fcaw 4 

[0 07 0] ■Tttto*3Rj«fi©JU»K:J:-9"Ct>. «MB^ 
©BfS©^CC^3tl/c-S^< 5 F 7 2 4 
- i frhttfc? Sf>7 2 8 - i ^tt^U7 1 20 
ff#3g7 1 2 - i KS|-r4*-C©8EStR., ' tt. i = 
1. 2. • • •. n&COt,>TS!ffffKC— Si-TSCidJ 

r-# s. «#e^a ^74 2 ©Bfs©»»tc««snyt 

K7 4 4 - i *>6>*nS-r4A>^"7 0 6 - i 
Zf\£l/1 4 8 - i *^ltAX7 1 2©<f#i^7 1 2 - 
iK3t-f**-C©S&StR.,' tt. i = l. 2. • • •. 
ntCO«,»TWt»«C— JE4T*t:4**-C**. 
±BBR.,' 4R„,' 4^L<-r-2.C4tpJtg-t»**„ 

[0 07 1 ] 3 6iC. IU— ©titJ&£J3o=f- s» 7"7 2 0 fe 
«fctf7 4 0*fiejre#*t 4*6. Ute©^ 1 ©H£ 

[0 0 7 2] (SllSS©^4) H6*Jj:U f ISI7%#Bll/ 
r. ^BjosmielSS^- 9 *-S?©iiJ©Slffc©»!li*Bt 

[0 073] ^H*6©Jf5.^Tli. SUSIs)?^ » *-S?© 

2 o©^ 9 5"»St> tCS^t 9 £ 5 «J: 5 tcigg § 

[0 07 4] IMMiK^v^-^S 0 0«. *-;l/K3 
02±K> 2 0*5^:^3 40 *«*.-5. 

3 2 0*5«fctf3 4 0 tt-ett -en. Hl^Cli4AZ;^^©ta 
#g*WT£tSte:/P ?*3 2 2*iJ:tf 3 4 2%fawc<,> 

[0075] rnmomm 1 ©^shss^* 

1 ) Ttt, 9-v -fl 2 0*5«fctfl 4 O^Sl^BSS 

[0 07 6] -^r. ia7©fij®ii(c^-r«t^{c. *nts 

©J15S©SIS[!&>> < » *■ - *J 3 0 o r « . * *i <& tc»jt 
«9 L 7 7'3 2 0teJ:O'3 4 0li, ^^-^30 1^ 
L-TSUtCfiJtf'J^^ <t^tCiH@$n-5. K3 2 4 
- i *3cfcC/£>3 2 8 - i it. 9-^ + 3 2 6-i^L 
-cg&;**a£. RHttcjs 9 K3 4 4- i*s«J:t/£>3 4 

8-ifi. 7^+346- i ^/ruT^ii^ns. mm 
3Ei»rt>a. jw±©.£t #iiJss©»s=©ii»ieissA * 

-^3 0 0«. mmEtt'iv*-!'l 0 0 (HI) 4S 
*/c. SlffiHISS^'^-fSO 0©-€-©f6©»JSJE 
gSSUi, *ffl@SS^^^-^l 0 0 (HI) 4EMrc* 
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[0077] $tc, meiicm-rffii&x-te, £3 (a,+ 

b^ + aj + b,) (CtB^-TSSB^*^--' K^-^-^T* 

si sictjk-s-uxMom-sttm-rzt&z ( Cl 

+ c, + e,) MB^T^SB^©^ K*-<-;*#giM<* 
tt£„ 5e>tc. mtg^Of d?322fc<fc^342©^-^ 
^OS^dii, (d, + d.) frh (d 1 + d,) /2 

io ^-*±K:i2g-r-2.?- v :7Wsi**t*>-rc4#T*s. c 

[00781/ife, CCTi. f ?7'32 0*5l»B3 

4 o ±vzn^ v y-v^mt hct m-c t zmzzmm. 

l>, 7'3 2 0 4 3 4 OJCSMft'** F*RWT. 7-C 
+-C««rr -2. C 4 <fc 0 t5iB©|5I3S : &«ffi-r 5Ci*i? 
**. -e©*Sm. &#6:/av*3 2 2teJ:tf3 4 2©;N' 

20 cim, Rgp.n/c^'^stcmsii8S-'^^^-^3 o 

0*^6 tciWfflEH: jlK-T * c 4 *5pjfie4 & 5. 
[0 07 9] * fc^aiaJgS^- y T-V 3 0 0 Ttt, ^ » 
7*3204340 4©PB^{C«©M*i???5E-r Ztctb. » 
F3 2 43^6^*^3 1 2£f©g&fSf4>'<;' K34 4*^6 
^'^3 1 2 2T©8&gt4*5Sfto-Cl,>£„ 7-ffOI 
S, **l»ttt>©EB*a^{clWr*C4tt:j:»). 

[0 08 0] H8tt. *i%SBKJ:SiS 

»|5|8§^< » 4r-s^M«pi/^yA 8 5 0 (OmiSL^mir. 
30 [0 08 1 ] 4cHM©^S«. #^(Cj:«JHIiaH(^ 

[0 08 2) mmm&iv T-^mm^^^^ o 
t*. mmvmmmm't -^-ysoo-j ( 1 s j ^ 
m. j. m-.mso t&msmi&rty *-VB0 0- j 
4*ijai-r-5$uiaiiHiss8 i o*fii*.-ci,>£. ^j^ihsss 1 
o t&mmmm'*? ^-^8 oo-j i«. ^a©^^ 

8 1 2&cigi&;*ftTt,>S. $!JfflllHlS88 1 0«S6tc. fft 
©m^lISS. PJAtin>f i -^©CPU (H^-T) 
40 (dgt£3ftTl>-&. 

[008 3] *IB*<D«»Ttt, SSIfall8S>'^•? f-S? 
8 0 0- jW, m)&<OM!&\ ~4 STiC/^L/c. $>*t» 

«mai©siJ6©^ 6-8 tcTS-r^ffisgs^^ ? *-y© 
f^a, ^©mffidgs^y yx-ihKtn 

[0084] fcTFTtt. S»^BlHI88-'^• -^-^800- 

j izmm<D%m 1 - 4 $ rtciess L//cai^Sll^8>'^• » 

i^lOO (HI). 200 (H3) t 300 (H6)* 

SUIJ7 0 0 (H4) ©urn*it?*44-r?>. 3e>tc 

50 S*SIhI8§^' 9 8 0 0 - j *«jjtr 
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[0 08 5] *UMe]8g8 1 0 tt, ^(OXtittl* 9M<D 
:**Jfc©»»©IW»BB8 1 Ott 

a. 10 

[0 08 6] *HSSOJB»rttHJfi©«5« 1 -4©|gfS 

BH^y4r-y*««r*©'c 1 jm<o»«i-^4ra 

^«**fKC4#T#S. «EX©iHllB 

[0087] *mM<oj\micj: &mm@K'* v 

*^A©Wjft*JUrafcB«"r*. *iJ®@8S8 1 0©^ 

^*&*aBB>*v4r--^8 o o - i trttjs-r&^^i; 

f 7^840-1 ©^' ? F *T?©B«BB* P, ^ 1 9 

©JMnaB^ * ^ftJsr>* ^ a rwjfiiEi88*> e>ais 20 

SfeJ:*)*)* 8 * F*^-*#IWEShfclS*. P<Q#J« 

^Aitt^T, 8HJ$)[iI&g8 1 0*P6«SHillsIB^*4r-- 
5/8 0 0- j *r0^^ft*)S< f5 C <b*ST» S. * 

[0088] *sat©jg«"c», _L5$<£>cfc 5 litmmmt 

fiWSBKtt. &J»«HB'<**-^©2o©^*y* 
^^*^n±rSCiK:|«SS-r4J:5«:iE«-r43!p. fife 

[0 0 8 9] (**CE)*»6) HOfcckOfiai 0*#JH 

[0 09 0] MMBB'* ^ *-i^C 

r» e>n/c§^ * ?*©^' 9 F9Uwst»ccw«Ta2fliJtc 40 

[0 00 1 ] B9*J:OTH1 Ott**i*ti. *»!B©» 
8IBB><9 *-S?4 0 0©¥ffiBte<fctfffMB*5Vr. 

[0 09 2 ] mmmZ^v*-is4 0 O'tt. *-JbK4 
0 2±(Cl«4 0 4?:fflx.^ 2O0f^42OW 

6*lTl»*. 3&K**:/42 0teJ:CM40tt 1 St» 

ccaaa3fs©««**r*«ife^o » *4 2 2**0^ 
442*. Ei»«:««-r*iats»«cc-tJi-ttiWbr 

C»4. f 9^4208, ^9^4 4 0JcB*-i-42«ec 50 
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rc* FW4 2 4***4. -n* FW4 24tt % 
■B±CClttt©^<9 F 4 2 4 - i ( 1 £ i £ n ) *WT 
**l«l©>< ?K424-ilt. -^42 
2©i»£©^fc««3*rCl>*. ?^440B, ^ 

^ 7" 4 2 o ccrot&jZihk:'* v FW4 4 4 **rT£ e 

FW4 4 4I*, imfl*Cit»±te«Sfc©^* F4 4 
4 - i (Ui^n) *tl*n©^» F4 4 

4 - i tt, tStB^P ^442 (DBr3£©aU»CC««tS ti 

[ 0 0 9 3 ] 0 1 0 ©ffifflHfcSVr <fc 5tc, SMSEISS^ 
y>r-i>4 0 0 Wf>5U4 2 8*f 9 ?*4 2 0©±#K: 

f>?ij4 2 8«, b'>4 2 8-i (l^i^ 
n) tr>4 2 8 - i i = K 2, - ■ 

n«COtitM9 F424 - i i7-< + 426 - i* 
rftUT&^U ;<7F444-ii»7-ft446-i* 
fthrmmtZ. rt9 F4 24 - i*$J:C/tr>4 2 8 - 

i<DIH©B««, i = l. 2. • • nte^xnn 
WCcflFLl*. ;^F444-i *jJ:cXf>4 2 8 - i © 
NkDBftttt, i = 1 , 2. • • • . ntcoc^r^WWCc 

[0094] SMJHslK^? fr-SM 0 0t(t ft-r*? F 
42 4- i *>6»J£ , r*fc:>4 2 8- i Sr/fLT^* 4 
1 2©{I#IR4 1 2 - i CCitT&JfcTOIHltL, < 1 ^ 
i ^ n ) « i = 1 . 2, • • • , n &Col»Tll»toK:* 

[0 0 9 5 ] JWBH^9»-^4 0 0©*3f»«. 2o 
©^fcfc:7p ^42 2fe<ti^4 4 23&SifeCC|3— Otr> 
?U4 2 8©#*/M,T. >**4 1 2CcSttd4TCL>Se 
£-C*£ e Ctttt. f>4 28 -i^ LOC(LeadO 
nChip) *a**r*Ci*C<tO^Ittitt*. 
?\fc5K:, ^*#fa<DfiS (a 1 + b a + b,+ c J ) tcffl 

^Tasp^^^ f^-^-^-c**. 01 8^-rfie* 

iKESiifc^^ F^-^*c*>BBBB*EBr»ft© 

4 0 0 * J: •JWftKtCiBaEr 4 C iWoJttitti. 
[0 09 6] */c, «i^^4 2 2W^4 4 2(D 
5SOJ«C*n**lRW6tlfc^^^ F4 3 4*Jj:iy f 4 5 44 

7>f^4 o e-rig^-r^cifc-ct^. cntc<ko, - 

«K)BB4 0 8**ffl-r«C4*SpIB«cacft. ccDftffi 
BB4 0 8<0«iL/rtt % BBBM (MEBB. »BEB 
Btti') . RIBBB (PLL (Phase Locked Loop) 0 
88, DLL ( Delay Locked Loop) BHtt£) 6 
ft& 0 C J: 0, 18^o^4 2 2fcJ:0'4 4 

2©5§ (d a + d a ) aM|/h£ti£. 3F^iC 
mWSK^' ?*^4 0 0O^ ^rtJOBWBWE 3 h , 

*^^BB*»-*>-rc4aWr*, B6*ite^^««cB« 
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[0 09 7] (jW0««7) 01 lfccfctfHl 2CC. 

[ 0 09 8 ] #j|J6©JB!S©*»IiB^ ^-^500 
B. JO»©*«B©IWi0B^i?4r-i?4 0 0 (19) 
tctttt^t? FyU4 4 4*$±O f ?-Y+5U4 4 6£*§^T 

D f 5 4 2ttft«C^9 FW5 2 4fc»tt3*u A? FFU5 

2 4^9 K5 2 4- i «7-f + 5 2 6 - i Sr/M/T 
f>52 8- i tc&tt3*i&. 0 1 2 tC^TJ: 5 t 

5 2 8 B««B:/d ^5 2 2 ©Jb«MCKBS ft*. 
«MB:/P ^5 2 2fcJ:tf 5 4 2#|S]-©tf>Jij5 2 8 
iSgSniCitt «tt:/ia9*5 2 2K:*«S*i4 
fc->©S3 itSfie^n ^542 *i£ b'XDS 

CD^ffilT#flBL/fciaiCDt*>l 2 8 - i <h f> 1 4 8 

**-^5 0 0©*©«©*jaMltt2, *«iB^7^ 
-*>40 0 (09) tmmv&Z. mWB1t'l?4r-V 

so Ob. *as©®*g 6 corns tmmicA**- <D&m 

[0 09 9] 0 1 l 9tC. 7? F^-^-^tt* 

3 (a, + bt+ c a ) lctB^T£gJJ#T£>£ e SI 8tc 

£ e cfc^T, BUSES ttfcf** F^-XfcfcSIStlelB* 

[0 10 0] (JW©*«8) HI 3. HI 4. tecfcV 

[0101] *WtO»«T« % flMHB'* 
««n2o(3!)f^(D^%, — ^O^^^^ft^flfe* 

[0 1 02] 01 3fcJ:0'H 1 4B. *m9l<Dm9tMfc 
0 O©¥M0-C*D. HI 5(2. :£££HJ© 

««H«^»*"-ye o ooffJHHr**. 
[o i 0 3] »BnaB^»4r— yeo o«, ko 

02±CC^^^6 2 0*5<tC/6 40?:ffiS[^ri^ e ^9 
7*6 2 0*5*^64 0B, SC»*c|*fi[teBf3E©«ltt** 
T^^tg^o -^6 2 2*5<fcD f 6 4 2 Sr^ft-etlWLT 
t>3o H 1 SOffl'JBBHCCT^r^^tC. ^-;7'6 4 0ttf 
f7'6 2 0©±tCgftoTl>& 0 
[0104] ?7^6 20B, F5U6 2 4£?Tf 
£o ^yFW824tt. ^^7*620±©- i2Kl»W6 
*iT:fc 0 , H»»tCit«±*ca»©^ ? F 6 2 4 - i 
(1 S i g n ) I^o-^6 2 2lt re* 
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FW6 2 5 4W-T4. FW6 2 5I2, ^MWCCOt^ 
±«ca»©^^ F6 2 5- i (Ui^n) 4Wt-5 e 
FOT6 2 512'* 9 FW6 2 4KR»r4J:5KRH 

sn, j<9 FW6 2 4i3mwcc¥fTr*i. **hp*i 

©;< ? F 6 2 5 - i 12. «ffi:/n ^62 2 ©BffS©gP 
#*J:tf^9 F6 24-ifc««Sft*. 
F6 0 2B. F6 0 2±©— 2tCtr>?iJ6 2 8£ 

fx?» B -*9 FW6 2 4*5<fcO f t*>?ij6 2 8B. HJtfa 

10 n©;^K6 24-itt. 9-Z + 62 6- i*^Lttf 
>6 28- i KgiKSft*, 

[0105]f^640tt, 4 0±©— i2K 

Jiy FW6 4 4*WT4. j<9 FW8 4 4I2, XKtttC 
fi«LbfcStt©^ 9 F 6 4 4 - i (lSi^n) ?r^-T 
£• -e-ft^ftCO^' 9 F 6 4 4 - i B. n '^64 

2©B^©«KJfcJ8ttS*iS. *h*h©;s 9 F 

6 4 4- i B. ^O^JU6 0 6 0A>y6 0 6- i 
L/T, ??:?B2 0©'*9 F6 2 5- i tcfcftttSti 

20 [0106] fn^^o7'6 o 6 - i ©tma, » 

-£•©*£ £B, SF£L<B, ft 1 0 0 umxmi 0 0 u 
mft. ]g£#n 0 0 ym^6 0 amt*5. J<^y'<D 
»**te<fct£rt:#<*B, **93©»SIEIB^9ir-^K:ffl 
t>6ft&:£T©a^inco^Tf^§r&£. 
[0107] ±E©<fc^«:*a@B^9^r-^e o or 

B % ^9 F6 2 5- i 12'* 9 F6 24- i . + 6 2 
6- ifc<ti>'f>6 2 8- i*ftLX^X6 1 2©ff# 
«6 1 2 - i tCga^Stin^o F6 2 4 - i ^6 
30 f> 6 2 8 - i *T©8ll!tB, i = 1 % 2 , • • • . n 
fcCOt^r^HW^Ll^o F6 4 4- iB, 

A 9 K625-i, ;<?Fe24-i l 7>/t626- 
ifeckCKf>6 2 8- i*^LT^6 1 2 ©{§#*§ 6 
1 2 - i tc«tt3*i4. ^?F644-i ^6f>6 2 
8 - i &T©36BfB, i = l, 2, • • •> ntcoc^r 

[0108] */c. HI 3^-Ti:^^:. '<**fiKD* 

5 (a a H-b, + b,+ c,) tCtl^TSSB»^^9 F^-< 

$ (c,+ e. + a,) ictm?i>&ft®7v F^^-X 
3WHiJ«Stirc>4. 3 atl^U9^6 2 2*5«ty 

6 4 2©g^^©>'^'^^^fi)©s3d , «, -en-en©g? 
©fPcfcotJitistiTteo. ssi?n/cS3tct§s*r* 

SP#©:r? F^^-^*SBU«3tlTl*4. <toT, gU» 
Ztitcfv F^^-^ftCtB8l0B*BBT**©r, 

K5>*ifc^fitcSIISllB^' 9^-2^60 0 
* J: 0 Bffig^c H^T ^> C 4 *$ pjfil i S . 
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